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[003] 
[004] 



The invention relates to a gear selector device for a motor vehicle according 
to the preamble of claim 1 . 



[005] 
[006] 



In such conventional gear selector devices two gear wheels are rotatably 



supported and spaced from each other on a transmission shaft. In addition, 
a sliding sleeve is non-rotatably and axially movably are supported between both 
gear wheels on the transmission shaft. By axial movement, the sliding sleeve can 
be brought to positive fit engagement with the first or the second gear wheel and 
thereby switch the transmission between the two ratio steps. The axial motion of 
the sliding sleeve is controlled by a shift fork radially acting from the outside upon 
the sliding sleeve. This solution implies a relatively large radial installation space, 
its construction cost is high and is susceptible to interferences. 
[007] From DE 37 1 1 490 C2 is known besides a gear selector device in which 

the sliding sleeve is axially moved not by a shift fork radially engaging from the 
outside but by means of a hydraulic device actuated from the inside, via axial hales 
extending within the transmission shaft. Thereby the radial height of this gear 
selector device is advantageously reduced. This solution thus has advantages 
regarding the weight and the number of mechanical parts needed. A disadvantage 
consists in there being provided in the transmission shaft holes for the pressurized 
oil and pistons actuated by an oil pressure for the axial movement of the sliding 
sleeve. That is relatively expensive functionally and requires a large shaft 
diameter. 

[008] In EP 1 055 835 A1 has further been disclosed a hydraulically actuated 

sliding sleeve supplied with control pressure from the interior of the transmission 
shaft and providing the hydraulic shifting device for the sliding sleeve outside the 
transmission shaft between two gear wheels so that the transmission shaft 
contains only the adequate axially extending supply holes for the oil pressure. 
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[009] These two already known hydraulic actuation devices thus serve for axial 

displacement of the sliding sleeve of a selector transmission between two gear 
wheels as a rule disposed upon a transmission shaft. If several such 
arrangements of hydraulically actuated gear wheels and sliding sleeves, 
independent of each other, are located upon a transmission shaft, a relatively 
higher total cost results for the independent control of the individual sliding sleeves. 

[010] Therefore, the problem on which the invention is based is to reduce in such 

a gear selector device having several gear wheels and sliding sleeves associated 
with a transmission shaft, the construction cost needed for actuation of the 
individual sliding sleeves, the total weight and the susceptibility to interferences. 
Said problem is solved by the invention outlined in claim 1. Advantageous 
embodiments and developments of the invention are outlined in the sub-claims. 

[011] 

[012] In the invention are thus supported upon the transmission shaft several 

consecutively offset systems in axial direction consisting each of one sliding sleeve 
and at least one gear wheel, wherein shifting devices acting upon the sliding 
sleeves can be supplied with pressure medium independently of each other 
through a common pressure medium hole in the transmission shaft. 

[013] The resulting advantage resulting thereby is that, via the same pressure 

medium hole in the transmission shaft, all systems supported on the transmission 
shaft consisting each of at least one gear wheel and one sliding sleeve can be 
actuated with adequate control means whereby the construction total expense is 
reduced in comparison with the prior art. The invention works not with separate 
control means, but with a control pressure medium supply common to all sliding 
sleeves which can optionally act upon each one of the sliding sleeves for 
performing a concrete gear change operation. 

[014] Due to the fact that in the transmission shaft, no pistons but only one 

pressure medium hole is made or one pressure medium pipe is supported, the 
production of the transmission shaft is not unnecessarily complicated. The total 
construction expense is kept low, especially by the fact that for the individual 
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systems consisting each of one sliding sleeve and at least one gear wheel, 
no separate control means are needed, but several parts, such as the transmission 
shaft and the holes therein provided for oil supply, serve in common for all sliding 
sleeves. 

[015] In a preferred embodiment of the invention, centrally in the transmission 

shaft, one pressure medium pipe is axially movably supported which has, on the 
periphery extending over an axial section, a clearance which is connected via a 
radial hole with the interior of the pressure medium pipe. The pressure medium 
pipe is axially movable in the transmission shaft so that the clearance can 
optionally reach the area of several radial holes in the transmission shaft leading 
each to the shifting device of one of several sliding sleeves. Therefore, the 
pressure medium pipe within the transmission shaft advantageously forms the 
common control means for control of all the systems to be controlled. The control 
is easily switched between the different sliding sleeves on the transmission shaft 
only by axial displacement of the pressure medium pipe within the transmission 
shaft. 

[016] The clearance on the external periphery of the pressure medium pipe is 

preferably formed by an axial section of the pressure medium pipe having a 
reduced outer diameter. On its axially opposite ends, the clearance is here 
preferably sealed, relative to the inner wall of the transmission shaft, by annular 
seals. 

[017] In another embodiment of the invention, the pressure medium pipe contains 

outside the transmission shaft one flange with acting faces on the front side for 
pressurization by the pressure medium for axial displacement of the pressure 
medium pipe in the transmission shaft. This solution makes a simple hydraulically 
controlled switching possible on the individual sliding sleeves by axial displacement 
of the pressure medium pipe within the transmission shaft. 

[01 8] In one development of the invention, between the outer side of the pressure 

medium pipe and the inner side of the transmission shaft is located one 
star-shaped distributor in the form of a pipe which, on its outer side, has radially 
outwardly pointing and axially extending rebs between which are formed several 



-4- 



axially extending chambers separated from each other and distributed over the 
periphery. Each chamber contains one supply hole leading to the pipe interior of 
the star-shaped distributor. The supply holes of the individual chambers are axially 
and/or radially offset against each other. 

[019] The pressure medium supply holes in the transmission shaft are arranged 

so that each pressure medium supply hole of the transmission shaft can be loaded 
with pressure medium only from a certain chamber of the star-shaped distributor. 
Therefore, the individual chambers of the star-shaped distributor form between its 
outlet point from the pressure medium pipe and the pressure medium supply hole 
in the transmission shaft, separate supply ducts for the pressure medium to the 
respective sliding sleeve. 

[020] Due to the fact that the pressure medium is not guided over the whole 

periphery, but into one of several separate chambers over the periphery, the 
pressure medium volume needed for each sliding sleeve is reduced and, should 
that be the case, the response time. Besides, the length of the pressure medium 
pipe can be reduced, since on account of the axial guide ducts formed by the 
chambers, the exit point of the pressure medium from the pressure medium pipe 
does not indispensably have to lie on the place of the controlled system. 

[021] 

[022] The invention is explained here below with reference to the drawing which 

shows: 

[023] Fig. 1 is a diagrammatic cross section of one variation of the inventive gear 

selector device; 

[024] Fig. 2 is a partial perspective view of one development of the gear selector 

device according to Fig. 1 ; and 
[025] Fig. 3 is a partial perspective view of the gear selector device with two gear 

wheels and one sliding sleeve. 
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[026] 

[027] In Fig. 1 is shown the principle of the inventive selector device in a simplified 

cross sectional drawing. In this drawing is shown a transmission shaft 1 situated 
upon two pairs of gear wheels 2, 3 and 18, 19. The gear The gear wheels 2, 3 
and 18, 19 each have two gear rings available wherein the gear rings are axially 
pointing away from a respective sliding sleeve 4, 20 and have a diameter 
corresponding to the respective ratio or reduction ratio, while gear rings 36, 37 
and 47, 48 axially pointing to the sliding sleeves 4, 20 serve for the mechanical 
connection of the gear wheels 2, 3 and 18, 19 with respective inner 
toothings 12, 13 and 21, 22 of the sliding sleeves 4, 20. 

[028] The gear wheels 2, 3 and 18, 19 are further designed as idler gears and, via 

radial bearings 14, 15 and 24, 25, rotatably supported upon the transmission 
shaft 1. The sliding sleeves 4, 20 are secured against rotation upon the 
transmission shaft 1 by sliding toothings 5 or 23 and axially slidably supported on 
the transmission shaft 1 . 

[029] For axially moving the sliding sleeves 4, 20 one control pressure supply is 

provided in which, in one axial bore 11 in the transmission shaft 1, is axially 
movably supported one pressure medium pipe 7 provided with a central oil supply 
hole 6. Outside the transmission shaft 1, the pressure medium pipe 7 contains 
one flange 17 the operation of which will be explained below. In addition, on one 
place, the pressure medium pipe 7 has a clearance 8 formed by a reduced outer 
diameter of the pressure medium pipe 7 and connected with the oil supply hole 6 
via a connecting hole 9. 

[030] Relative to the transmission shaft 1, the clearance 8 is further sealed, 

via seals 16, preferably in the form of O-rings and preferably contained only once 
in the transmission shaft 1. In addition, Fig. 1 shows that the sliding sleeve 4 is 
connected with an axially operative shifting device 45 actuatable by pressure 
medium which can alternatively be supplied via at least one oil supply hole 1 0 with 
the control pressure medium from the clearance 8 of the pressure medium pipe 7. 
For switching the shifting device 45, two separate and adjacent oil supply 
holes 10a, 10b (not shown here) can also be used, respectively. 
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[031] Fig. 1 shows that the sliding sleeve 20 of the second pair of gear 

wheels 18, 19 disposed axially offset upon the transmission shaft 1 has available 
one axially operative shifting device 46. The shifting device 46 can be connected 
in the transmission shaft 1, via an oil supply hole 26 or by two oil supply 
holes 26a, 26b (not shown here), with the clearance 8 of the pressure medium 
pipe 7; insofar as the pressure medium pipe 7 is axially sufficiently displaced in the 
direction to an oil supply hole 26. 

[032] The mode of operation of this device can be shown as follows; 

For a non-rotatable connection of one of the gear wheels 2, 3 with the transmission 
shaft 1, a control pressure medium, preferably hydraulic oil, is introduced with 
pressure in a direction 27 in the oil supply hole 6; it reaches the clearance 8, via 
the connecting hole 9 and from there, via the oil supply hole 10, the axially 
operative shifting device 45. 

[033] The shifting device 45 is designed so that the sliding sleeve 4 can be moved 

axially by oil pressure in both directions 28 so as to make possible bringing to 
positive fit engagement in the gear wheel 3 either the inner toothing 12 of the 
sliding sleeve 4 with the synchronizer toothing 36 of the gear wheel 2 or the inner 
toothing 13 of the sliding sleeve 4 with the synchronizer toothing 37. In this axial 
position of the pressure medium pipe 7, the sliding sleeve 20 of the right gear 
wheel pair 18, 19 cannot be controlled. 

[034] For adequate control of the sliding sleeve 20 of the right gear wheel 

pair 18, 19, the left front face of the flange 17 is loaded with oil pressure in a 
direction 29. Thereby the pressure medium pipe 7 is moved axially into a bore 1 1 
in direction 30 until the clearance 8 reaches the area of the oil supply hole 26 so 
that the sliding sleeve 20 of the right gear wheel pair 18, 19 can now be actuated 
in the manner described. 

[035] By virtue of this layout supported on the transmission shaft 1 , several axially 

offset gear wheel pairs 2, 3; 18, 19 can be independently of each other 
non-rotatably connected with the transmission shaft 1 only by axial movement of 
the pressure medium pipe 7. The pressure medium pipe 7 is axially displaced in 
an opposite direction by oil pressure upon the flange 17 in a direction 44 or by 
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means of a recoil spring (not shown here), which engages in the end of the 
pressure medium pipe 7 that points away from the flange 17. 

[036] Fig. 2 shows a partial view of the transmission shaft 1 without the gear 

wheel pairs arranged thereon. Again are shown according to Fig. 1 , the oil supply 
hole 6, the pressure medium pipe 7, the clearance 8, the connecting hole 9, the 
oil supply hole 10 leading to the sliding sleeve 4, the seals 16 and the flange 17. 
The difference from fig. 1 consists in that in the bore 1 1 of the transmission shaft 1 , 
between the pressure medium pipe 7 in the wall of the bore of the transmission 
shaft 1 , an additional tubular star-shaped distributor 31 is non-rotatably and axially 
immovably disposed or designed. 

[037] On its periphery, the tubular star-shaped distributor 31 comprises several 

outwardly oriented and axially extending ribs 32 between which are designed 
separate chambers 33 distributed on the periphery and serving as supply spaces 
for pressurized oil. The chambers 33 each have one supply hole 35 in the 
star-shaped distributor 31 through which, while the pressure medium pipe 7 is in 
a corresponding position, pressurized oil can flow from its clearance 8 into the 
respective chamber 33. 

[038] Each one of the individual chambers 33 can be separately loaded with 

pressurized oil, via the pressure medium pipe 7, the connecting hole 9, 
the clearance 8 and the supply hole 35 associated with the chamber 33. 
These supply holes 35 associated with the individual chambers 33 are arranged 
axially and/or radially offset relative each other and connect by control pressure 
technique; the oil supply holes 10, 26 leading to the sliding sleeves 4, 20 in the 
transmission shaft 1 with the clearance 8 of the pressure medium pipe 7. 

[039] The mode of operation in the device, according to Fig. 2, is the following. 

The pressurized oil first reaches from the oil supply hole 6, the pressure medium 
pipe 7, via the connecting hole 9 in the clearance 8 which is only once provided 
upon the pressure medium pipe 7. By axial displacement of the pressure medium 
pipe 7 in the transmission shaft 1 , only one of the supply holes 35 can each time 
reach the area of the clearance 8 so that the oil can reach via the corresponding 
supply hole 35 one of the respective chambers 33. Each one of the several oil 
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supply holes 1 0, 26 in the transmission shaft 1 , of which only the oil supply hole 1 0 
is shown in Fig. 2, is thus associated only with one specific chamber 33. 

[040] Such a chamber 33 therefore serves for oil supply for the axial displacement 

of the sliding sleeve 4 of a respective specific gear wheel pair 2, 3 on the 
transmission shaft 1 . The pressurized oil thus arrives, via the oil supply hole 6, the 
connecting hole 9, one of the supply holes 35 and one of the oil supply holes 10, 
at the sliding sleeve 4 to be controlled. 

[041] Contrary to Fig 1, it can be seen that the pressurized oil for control of a 

specific sliding sleeve 4 occupies only part of the periphery, namely, one of the 
chambers 33. The chambers 33 form separate supply ducts for the pressurized 
oil to the respective oil supply hole 10. Thereby it becomes clear that, contrary to 
the variant of the invention, according to Fig. 1, for the control of the sliding 
sleeve 4 of a gear wheel pair 2, 3, the respective oil supply hole 1 0, 26 loaded with 
oil pressure has to lie not in the area of the clearance 8 but only in the area of one 
of the supply holes 35. Essential advantages of the star-shaped distributor 31 are 
thus a reduction of the oil volume of a control duct during the supply to the 
corresponding oil supply hole 10, 26 and a possible reduction of the length of the 
pressure medium pipe 7. 

[042] In a partial perspective illustration, Fig. 3 shows the gear wheel pair 2, 3, 

according to Fig. 1 where, for the sake of clarity, the pressure medium pipe 7 
extending into the hole 11 has been omitted. Accordingly, the two gear 
wheels 2, 3, the sliding sleeve 4 located between said gear wheels and the oil 
supply hole 10 are shown. Further shown are the synchronizer toothings 36, 37 
for positive fit engagement of the sliding sleeve 4 in the gear wheel 2 of 3, 
two oil spaces 38, 39 in the area in the area of the sliding sleeve 4, one axially 
aligned shaft toothing 40 between the sliding sleeve 4 and the transmission 
shaft 1, friction faces 34, 41 on both gear wheels 2, 3, a spline slope 42 and a 
spline 43 on the sliding sleeve 4. 

[043] To effect an axial displacement of the sliding sleeve 4 oriented toward the 

gear wheel 2 or to the gear wheel 3, the pressurized oil also reaches in this 
illustration, via the oil supply hole 10, one of the two oil spaces 38, 39 of the 
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shifting device for the sliding sleeve 4. When, for example, the oil space 38 has 
been loaded with pressurized oil, the sliding sleeve 4 is moved to the right and at 
the same time the friction cone 34 is pressed via a centering spring, not visible in 
Fig. 3, against the friction face of the gear wheel 3. By virtue of the revolution 
generated by the rotational speed difference between the transmission shaft 1 and 
the gear wheel 3, the spline slope 42 engages before the toothing 37. But the 
toothing 37 can only be brought to engagement when the sliding sleeve 4 and the 
corresponding gearwheel 3 have an approximately equal rotational speed so that 
the sliding sleeve 4 is subsequently coupled with positive fit with the gear wheel 3. 

[044] The outer friction cone 34 and the inner friction face on the gear wheel 3 

thus serve the purpose that when the sliding sleeve 4 and the gear wheel 3 are 
approximated at different rotational speeds of sliding sleeve 4 and gear wheel 3, 
by a frictional engagement between said two parts the rotational speeds is first 
brought close so that at equal or sufficiently equal rotational speeds, the positive 
fit engagement of the sliding sleeve 4 and the gear wheel 3 can take place. 

[045] For example, when due to the loading of the oil space 38 with oil pressure 

via the toothing 37, the sliding sleeve 4 is brought to positive fit engagement 
with the gear wheel 3, to release said engagement, that is, to remove the 
transmission gear existing until then, the oil space 39 is loaded with pressure 
via one other supply hole (not shown here) so that the sliding sleeve 4 moves to 
the left. 

[046] In case of further continued pressurization of the pressure space 39, 

the sliding sleeve 4 is moved far enough to the left for the parts thereof to provide, 
as described above, for an adaptation of the rotational speeds of the transmission 
shaft 1 and the gear wheel 2 until the gear wheel 2 becomes non-rotatably 
connected with the transmission shaft 1 via the sliding sleeve 4. But the sliding 
sleeve can also be reset to neutral position by means of one spring axially acting 
against the sliding sleeve 4. 

[047] For actuation of the sliding sleeve 4 and the axial movement of the pressure 

medium pipe via the flange 1 7, it is possible to use another medium instead of oil, 
such as another fluid or a gaseous medium. But the axial movement of the 
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pressure medium pipe 7 in the transmission shaft 1 can also be produced 
mechanically, via a shifting means, acting upon the pressure medium pipe 7 or 
also by an electromechanical drive. The number of gear wheel pairs actuatable 
independently of each other, two in the instant example, can also be arbitrary. 
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Reference numerals 

1 transmission shaft 

2 gear wheel 

3 gear wheel 

4 sliding sleeve 

5 sliding toothing 

6 oil supply hole 

7 pressure medium pipe 

8 clearance 

9 connecting hole 

10 oil supply hole 

11 hole 

12 inner toothing 

13 inner toothing 

14 radial bearing 

15 radial bearing 

16 seal 

17 flange 

18 gear wheel 

19 gear wheel 

20 sliding sleeve 

21 inner toothing 

22 inner toothing 

23 sliding toothing 

24 radial bearing 



25 radial bearing 

26 oil supply hole 

27 direction 

28 direction 

29 direction 

30 direction 

31 star-shaped distributor 

32 ribs 

33 chambers 

34 friction cone 

35 supply hole 

36 synchronizer toothing 

37 synchronizer toothing 

38 oil space 

39 oil space 

40 toothing 

41 friction cone 

42 spline 

43 spline 

44 direction 

45 shifting device 

46 shifting device 

47 synchronizer toothing 

48 synchronizer toothing 



